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I. Introduction



Quark spin
≈ 0.1

Quark and gluon 
orbital ang. mom.

→ Much current activity of the field



See http://spin.riken.bnl.gov/rsc/report/masterspin.pdf

Measurement of ∆g a major emphasis at RHIC



(for pions, additional fragmentation functions)



→

→

measure
→ learn about !

calculate

Needs:  precision → higher orders in QCD perturbation th.
The last step is not trivial .



II. NLO predictions for RHIC



RHIC offers good possibilities to probe ∆g :

NLO corrections known in all cases . 

Jäger,Schäfer,
Stratmann,WV

Jäger,Stratmann,WV;
Signer et al.

Gordon,WV;
Contogouris et al.;
Gordon, Coriano

Stratmann, Bojak

Weber; Gehrmann;
Kamal



at RHIC



Contributions by subprocesses

η=0



Average momentum fractions (from Guzey, Strikman ,WV)

(S. Kretzer)





• A long-standing problem :

…well described by NLO at RHIC …but data much higher than NLO 
at fixed-target energies !

• Detailed understanding of this issue is also important for spin physics at RHIC



• Resummation of important higher-order corrections beyond NLO de Florian, WV

new terms lead to strong
enhancement & 
improvement of theory vs. data →



Application to prompt photons:

“direct” contributions:

relatively small resum. effects

(Catani et al.; Sterman, WV;
Kidonakis, Owens)

“fragmentation” contributions:

a bit like π0  production,
but less gg→gg because
Dg

γ is smaller



de Florian, WV



de Florian, WV



Now to ALL and ∆g
• convolutions “pdf × pdf × cr.sec.” relatively complicated.
“inversion” ALL→ ∆g(x)  in general not straightforward

• at the moment emphasis is on NLO predictions of
spin asymmetries in terms of “model” ∆g, 
to study the sensitivity of the observable

• AAC (Hirai, Kumano, Saito) have made first attempts
to estimate impact of future RHIC data

• future: CTEQ-style “global” analyis of variety 
of ALL  data. Should inlcude NLO.

• alternative approach: “correlations” (γ+jet, π+π) that
probe kinematics in more detail





Rapidity dependence of ALL

(L = 7/pb, P = 0.4)(Stratmann, Jäger, WV)



N. Saito



• “correlations”, e.g. in pp → photon+jet+X 

@ LO

• recent study for pp → ππX:              L. Bland

∗ can “dial” x2

∗ NLO available in unpol.
case  (Owens; 
Binoth, Guillet, Pilon, Werlen)

∗ pol. soon …
Jäger, Owens, Stratmann, WV

∗ some of the advantage will
be lost, but sensitivity is there

∗ in any case, good tool for 
direct information, small-x



III. Technique for 
“global analysis”





∗ ∗ ∗



Well-known applications:

Makes Mellin moments ideal for analyses of DIS





LO + NLO + …



Treated as known
here.  Method could
be used to determine
ff’s:  Kretzer, Yokoya



Only n,m integrations left !



Toy analysis: prompt photons at RHIC



Accuracy of method: Stratmann, WV







IV. Conclusions



• have solid (and  tested!) theoretical framework for
calculations of ALL at RHIC

• extraction of ∆g will require simultaneous analysis
of varied data sets 

• still a lot of work remains to make “global analysis”
work for polarized case 



Bojak, Stratmann

Bravar, Kotzinian, v. Harrach

SMC, HERMES, COMPASS



(from Guzey, Strikman ,WV)




